Suppression of cell cycle progression by poly(ADP-ribose) polymerase inhibitor PJ34 in neural stem/progenitor cells.
Neural stem/progenitor cells (NSPCs) express higher levels of poly(ADP-ribose) polymerase 1 (PARP1) than mouse embryonic fibroblasts (MEFs). Inhibition of PARP induces the expression of several genes in the p53 signaling pathway, including p21, which is critical for cell cycle control at the G1/S phase, triggers apoptosis, and suppresses cell cycle progression in NSPCs. However, upon the up-regulation of p21, the cell cycle does not arrest at any specific phase. In the present study, the expression of genes specific to the G1/S and G2/M phases of the cell cycle were analyzed following treatment with PJ34 (N-[6-oxo-5,6-dihydro-phenanthridin-2-yl]-N,N-dimethylacetamide), an inhibitor of PARP. PJ34 treatment dramatically down-regulated cyclin B1 expression in NSPCs, but not in MEFs, which was confirmed by a promoter assay. Down-regulation of FoxM1 and B-MYB revealed that the down-regulation of cyclin B occurs at the transcriptional level. GADD45 was also specifically up-regulated in NSPCs. Taken together, the activation of p53 by PJ34 treatment in NSPCs induced changes in the expression of genes involved in the cell cycle. Fluorescence-activated cell sorting analysis revealed that PJ34 treatment suppressed G2/M to G1 progression in NSPCs, but not in MEFs. These data indicate that PJ34 treatment inhibits cyclin expression at the mRNA level and suppresses cell cycle progression in NSPCs.